Relationships between specific DNA adducts, mutation, cell survival, and SCE formation.
The induction of biological responses and the formation of specific DNA adducts by 2 classes of carcinogens have been compared in CHO cells. The simple alkylating agents reacted with a variety of nucleophilic centers within DNA while the N-oxidized arylamines reacted only at C8 of deoxyguanosine. With the alkylating agents, mutation induction, which correlated strongly with 0(6)-alkylguanine levels, did not correlate well with either SCE frequency or cell survival. SCE formation correlated strongly with reduced cell survival but could not be related to the concentration of a single DNA adduct. Exposure of CHO cells to each of the 3 N-oxidized arylamines resulted in a single DNA adduct, substituted through the C8 of deoxyguanosine. When arylamine-induced biological responses were compared, the results were similar to those found with the alkylating agents. That is, mutation induction did not relate well with either SCE frequency or cell survival, although a close relationship was found between the latter 2 responses. These results suggest that both the site of substitution and the DNA adduct structure may be important in eliciting genotoxic responses. These results also suggest that the toxic and SCE-inducing effects of these 2 classes of carcinogens may be related.